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Background: Nipah virus emerged in Malaysia in 1998 and
caused 42% mortality in human and the subsequent culling of
1.1million pigs. Previous serological and viral isolation stud-
ies found evidences that bats of the genus Pteropus (ﬂying
foxes) is the natural reservoir host for the virus. However,
the geographical distribution and the risk factors involved
in Nipah virus in ﬂying foxes in Malaysia have not been
described. Information regarding the spatial extent of viral
distribution and potential risk factors would lead to further
understanding about the natural history of the disease. In
addition, information regarding critical risk factors in viral
infection can serve to enhance the control of infection in
the future. In our study, two hypotheses were proposed: 1.
Nipah virus is endemic and is circulating in pteropid bats
throughout Peninsular Malaysia. 2. Occurrence of Nipah virus
in ﬂying fox is seasonal, and is related to reproductive sea-
son.
Methods: We conducted two studies: 1. A cross-sectional
study of non-randomly sampled (convenience) Pteropus
vampyrus and P. hypomelanus in targeted locations across
the peninsular 2. A repeated cross-sectional study of P.
hypomelanus from a single colony of Tioman Island. Stud-
ies were conducted between October 2003 and November
2006 where samples from bats and the necessary data were
collected and analysed.
Results: Approximately 11% and 33% of the P. hypome-
lanus and P. vampyrus, respectively were seropositive to
Nipah virus. The geometric mean titre between species was
not statistically signiﬁcant (t = 1.16, p = 0.24). However, the
difference of species-speciﬁc prevalence was statistically
signiﬁcant (2 = 75.1, p = 0.00) with the odds of seropos-
itive four times higher in P. vampyrus compared to P.
hypomelanus. In logistic regression analysis of repeated
cross-sectional data, variables such as age, sex, and the
reproductive status of adult females (pregnant, carrying and
nursing a pup) were signiﬁcantly associated with seropos-
itivity. However, no virus was isolated from the samples
collected from the two studies.
Conclusion: The ﬁndings of neutralization antibodies to
Nipah virus in both species of ﬂying foxes at most locations
sampled supports the hypothesis that Nipah virus is endemic
amongst the Pteropus species and that the virus is widely
distributed in large geographic regions of the peninsula.
The studies also imply that the viral transmission in these
species is periodic and may occur seasonally depending on
the reproductive activities amongst bats.
doi:10.1016/j.ijid.2008.05.343
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Vancomycin-Resistant Enterococci and Vancomycin-
Resistance Genes in Pigs and Poultry Isolates of
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Enterococci are intrinsically resistant to a broad range
of antimicrobial agents. Since enteroocci have increased in
prevalence worldwide as pathogens in nosocomial infection,
antimicrobials have been used in greater frequency in hospi-
tals. The same group antimicrobial agents have been widely
used as growth promoter in animal husbandry. The use of
some of the antibiotics, such as avoparcin as growth promot-
ers in food animals has been implicated for the emergence of
vancomycin resistant enterococci (VRE). Six different gene
clusters vanA, vanB, vanC, vanD, vanE and vanG, mediating
glycopeptides resistance have been described in enteroc-
coci. This study was conducted in poultry and pigs’ VRE
isolates to determine the prevalence of vancomycin resis-
tance genes. Cloacal and rectal swabs were collected from
poultry and pigs from farms in Selangor and Pulau Pinang,
swabs were streaked on Slanetz and Bartley agar supplied
with 32g/ml vancomycin. Species identiﬁcation and van-
comycin resistance genes determination was done using a
multiplex PCR assay developed by Kariyama et al., (2000)
with few modiﬁcations. In general, 117 pigs’ and 140 poul-
try isolates were analysed. The species identiﬁed include
Enterococcus faecalis, E. faecium, E. gallinarum, and E.
caselliﬂafvus. The species composition of VRE was: in pigs’
E. faecium (11%), E. gallinarum (0.85%), E. casseliﬂavus
(16.2%) and other Enterococcus species (71.8%). While in
poultry E. faecalis is dominant (48.6%), followed by E. fae-
cium (24.3%), E. gallinarum (21.1%), E. casseliﬂavus and
other species. From pig isolates only one vanA was detected
in E. faecium and E. gallinarum. From poultry isolates vanA
was observed in 20% of E. faecalis and 64.7% of E. faecium.
None of the isolates have vanB. All E. gallinarium and E.
casseliﬂavus have vanC phenotype. This study has identiﬁed
presence of clinically important VRE species and high van-
comycin resistance gene vanA and this signify the potential
of pigs and poultry industries in dissemination, persistence,
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Background: Hepatitis E is a human disease with clinical
andmorphological features of acute hepatitis. The causative
agent of the disease is hepatitis E virus (HEV), a small non-
enveloped RNA virus classiﬁed as Hepevirus genus within the
Hepeviridae family. HEV isolates have been so far classi-
ﬁed into four major genotypes. Several strains have been
described in pigs worldwide. They have been demonstrated
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to have high sequence homologies to autochthonous human
strains, suggesting that swine can represent a reservoir of
the infection and that zoonotic transmission of HEV may play
a relevant role in industrialized countries.
Methods: Viral RNA was extracted from 10% pig faecal
suspension by using TRIZOL reagent. Two molecular meth-
ods for virus detection were compared, conventional RT-PCR
and touch-down RT-PCR. For HEV ORF 1 detection, degener-
ate primers HEVConsORF1-s1/HEVConsORF1-a1, amplifying
418 bp region and for HEV ORF 2 detection, degenerate
primers HEVORF2con-s1/HEVORF2con-a1, amplifying 197 bp
region were used.
Results: A total of 61 swine faecal samples for the ORF
1 detection and 41 swine faecal samples for the ORF 2
were analysed. For the detection of ORF 1 touch-down RT-
PCR gave us higher percentage of positive results (31%) in
comparison to the conventional RT-PCR (26%). When the
touch-down RT-PCR was used for the ORF 2 ampliﬁcation
only 22% of samples were determined positive in comparison
to the conventional RT-PCR detecting 27% positive samples.
These results indicate that an accurate optimization of the
RT-PCR method is necessary for HEV detection in faecal sam-
ples.
Conclusion: This work represents the ﬁrst description of
HEV in Slovenian pig herds and conﬁrms the presence of the
virus in pigs with diarrhoea and also in apparently healthy
pigs. These ﬁnding is important because of the potential risk
of porcine HEV transmission to humans, either by contact
with infected pig or by ingestion of contaminated under-
cooked meat and meat products.
doi:10.1016/j.ijid.2008.05.345
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- A Transdisciplinary Approach
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Background: Nearly 75% of all emerging infectious dis-
eases (EIDs) that impact or threaten human health are
zoonotic. The majority have spilled from wildlife reservoirs,
either directly to humans or via domestic animals. The emer-
gence of many can be attributed to predisposing factors such
as global travel, trade, agricultural expansion, deforesta-
tion/habitat fragmentation, and urbanization; such factors
increase the interface and/or the rate of contact between
human, domestic animal, and wildlife populations, thereby
creating increased opportunities for spillover events to
occur.
Methods: Infectious disease emergence can be regarded
as primarily an ecological process. The epidemiologic
investigation of EIDs associated with wildlife requires a
comprehensive transdisciplinary approach that includes an
understanding of the ecology of the wildlife species, and
an understanding of human behaviors that increase risk of
exposure. Investigations of the emergence of Nipah virus in
Malaysia in 1999 and SARS in China in 2003 provide useful
case studies.
Results: The emergence of Nipah virus was (in part) asso-
ciated with the encroachment of commercial pig farms into
forested areas. The movement of pigs for sale and slaugh-
ter in turn led to the rapid spread of infection to southern
peninsular Malaysia, where the high-density, largely urban
pig populations facilitated transmission to humans. Iden-
tifying the factors associated with the emergence of SARS
in southern China requires an understanding of the ecology
of infection both in the natural reservoir and in secondary
market reservoir species. A necessary extension of under-
standing the ecology of the reservoir is an understanding of
the trade, and of the social and cultural context of wildlife
consumption.
Conclusions: Emerging infectious diseases originating
from wildlife populations will continue to threaten public
health. Mitigating and managing the risk requires an appre-
ciation of the connectedness between human, livestock and
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Background: The rapid and reliable detection of emerg-
ing zoonoses is critical to effective management of these
diseases. We have developed four multiplexed RT-PCR assay
panels that can rapidly detect high priority agricultural
pathogens, including Foot and Mouth Disease Virus and Avian
Inﬂuenza in environmental and clinical samples. The use of
bead-based liquid arrays has proven to be a well adapted and
versatile technology that can be custom tailored to rapidly
screen for both DNA and RNA in a single tube. Previously we
had, in collaboration with the CDC, developed another panel
for human biological threats. Our assays have been tested by
researchers in multiple public health and USDA laboratories
and proven robust.
Methods: Multiplexed PCR assays are developed at LLNL
through a proven process that includes sequencing and bioin-
formatics leading to TaqMan and multiplexed PCR assays. We
have utilized the Luminex X-Map system for development of
all panels. The process involves an end-point RT-PCR fol-
lowed by hybridization to a mixture of probe-conjugated
polystyrene beads that can be readily classiﬁed by ﬂow-
cytometry. Up to a maximum of 100 unique bead classes, and
thus RT-PCR products can be identiﬁed using this system.
Results: With the USDA and multiple university partners,
multiplexed RT-PCR assays both sensitive and speciﬁc for
multiple biothreat agents have been developed. We have
demonstrated that these assays are as selective as TaqMan
assays with sensitivities ranging from 10-10000 genomes.
These assays have been tested for proﬁciency in the ﬁeld
and proven of value.
Conclusions:Multiplexed assays providemany advantages
over other methods. In the event of a public health emer-
gency, these assays can provide rapid, sensitive, speciﬁc
and cost effective means of screening many samples. Addi-
